We present a high resolution X-ray spectrum of the iron K bandpass in MCG-6-30-15 based on a 522 ksec observation with Chandra's High Energy Transmission Grating Spectrometer. The Chandra spectrum is consistent with the presence of a relativistically broadened, highly redshifted iron Kα emission line with a similar profile to previous observations. A number of narrow features are detected above 2 keV, including a narrow Fe Kα emission line and narrow absorption lines from H-and He-like Fe, H-like S and H-like Si. This absorption is well described by a photoionized plasma with a column density log N H = 23.2 and an ionization parameter log ξ = 3.6, assuming the iron abundance has the Solar value and a velocity dispersion parameter b = 100 km s −1 . Applying this absorption model to a high fidelity XMM-Newton EPIC-pn spectrum we find that a broad iron line is still required with emission extending to within 1.9 gravitational radii of the black hole. If the iron line comes from an accretion disk truncated at the innermost stable circular orbit, this indicates that the black hole must be spinning rapidly with a > 0.95. Ionized absorption models attempting to explain the 3 − 6 keV spectral curvature without strong gravity predict absorption lines in the 6.4 − 6.6 keV range that are inconsistent with the Chandra spectrum. The H-and He-like iron absorption lines in the Chandra spectrum are blueshifted by 2.0 +0.7 −0.9 × 10 3 km s −1 compared to the source frame, and may originate in a high velocity, high ionization component of the warm absorber outflow. This high ionization component may dominate the energy budget of the outflow, and account for a significant fraction of the outflowing mass. Detailed modeling of the warm absorber below 2 keV will be addressed in a later paper, but our results are robust to the broader details of the warm absorber behavior. The difference spectrum between the high and low flux states is well described by a power law, in agreement with previous studies.
INTRODUCTION
Efficiently accreting black holes are prodigious sources of X-rays. The illumination of a dense thin accretion disk with X-rays inevitably leads to the production of a strong iron fluorescence line (Fabian et al. 1989) . If the accretion disk lies deep in the potential well of the black hole the fluorescent iron line profile will be broadened and skewed in a characteristic manner by the Doppler and transverse-Doppler shifts of the high velocity orbiting gas and the gravitational redshift and light focusing of the black hole (see, e.g., the review articles by Fabian et al. 2000; Reynolds & Nowak 2003) . As such, the broad iron line is potentially a powerful probe of the astrophysics and spacetime in the immediate vicinity of a black hole. A major ASCA discovery was just such a line at 6.4 keV from Fe Kα in the Seyfert 1 galaxy MCG-6-30-15 which showed broadening as large as ∼ 100, 000 km s −1 . Subsequent studies of other AGN have reinforced the existence of broad lines (Mushotzky et al. 1995; Nandra et al. 1997 ).
The broad iron line in MCG-6-30-15 has been extensively studied with ASCA Shih et al. 2002) , BeppoSAX (Guainazzi et al. 1999) , RXTE (Lee et al. 1999 (Lee et al. , 2000 Vaughan & Edelson 2001) , Chandra (Lee et al. 2002b ) and XMMNewton (Wilms et al. 2001; Fabian et al. 2002; Vaughan & Fabian 2004; Reynolds et al. 2004 ). All observations are consistent with a broad highly-redshifted disk line feature. Most alternative mechanisms for broadening the iron emission line (i.e. those that do not require strong gravity) are unlikely to work (e.g., Fabian et al. 1995; Reynolds & Wilms 2000; Ruszkowski et al. 2000) . We present a deep Chandra High Energy Transmission Grating Spectrometer (HETGS) observation of MCG-6-30-15 and, concentrating on the iron K bandpass, describe the narrow emission and absorption features in the spectrum above 2 keV, and constrain the column densities and ionization parameters of highly ionized absorbing gas and discuss the implications. We investigate whether the broad iron line is not an emission feature but the result of a curved continuum spectrum caused by ionized absorption (e.g., . Detailed modeling of the warm absorber below 2 keV will be addressed in a later paper, and our results are robust to the broader details of the warm absorber behavior. MCG-6-30-15 (z = 0.007749) was observed by the Chandra HETGS between 2004-05-19 and 2004-05-27 (obs. ids. 4759, 4760, 4761 and 4762) resulting in a good exposure time of 522 ksec. Spectra and instrument responses were generated using the standard CIAO tools and analyzed using the ISIS spectral fitting software (Houck 2002) . For improved accuracy, we correct the individual S0 to S5 chip effective areas (ARFs) before combining them to generate the Medium Energy Gratings (MEG) and High Energy Gratings (HEG) +1 and -1 effective areas used for data analysis. To do so, we correct the quantum efficiencies (QE) of the S0, S2, S4, and S5 front-illuminated (FI) chips to better agree with the QEs of the back-illuminated (BI) S1 and S3 chips using a publicly available correction factor (Marshall et al. 2004) 6 . The correction is < 10% above 900 eV and < 19% below. Once corrected, the CIAO tool dmarfadd was used to combine the S0-S5 effective areas to create the -1 and +1 ARFs. The +1 and −1 orders of the HEG were combined, as were the +1 and −1 orders of the MEG. The HEG and MEG spectra were modeled separately. The zero order spectrum is heavily piled up ( ∼ > 90% given an observed zero order rate of ≃ 0.7 counts per frame) and is not used. The combined HEG plus MEG first order 0.45 − 10 keV count rate varies between ≃ 0.4 and 2 count s −1 and the light curve is shown in Fig. 1 . The error bars quoted throughout the paper are the 90% confidence interval (∆χ 2 = 2.706 for one interesting parameter), unless explicitly stated otherwise.
Broad Iron Line
To show the broad iron line the high resolution HEG spectrum was heavily binned to 0.067Å bin −1 and an absorbed power law model was used to join the 2.25 − 2.5 keV and 7 − 7.5 keV bands (see Fig. 2 ). The best fit photon index is Γ = 1.82
+0.05
−0.04 with the neutral absorbing column density fixed at N H = 2.1 × 10 21 cm −2
to approximate the effects of the warm absorber (a few per cent above ≃ 3 keV; Lee et al. 2001) . -6-30-15 (upper panel) with a power law joining the 2.5−3 keV and 8−9 keV bands overlaid (red line), and the ratio of the data to power law model (lower panel). The heavy binning reveals the broad iron Kα line that peaks around 6.4 keV and is extremely redshifted down to ∼ < 5 keV. The arrow indicates S XVI Lyα absorption at 2.62 keV.
The broad iron line profile is very similar to that seen in previous observations and a comparison between the Chandra and XMM-Newton (Vaughan & Fabian 2004) line profile is shown in Fig. 3 . The "red wing" of the iron K line extends from ≃ 6 keV down to ∼ < 3 − 5 keV, and the "narrow core" peaks around 6.4 keV. The XMM-Newton spectrum has a slightly different continuum model, namely an absorbed power law joining the 2 − 3 keV and 8.5 − 10 keV bands with neutral N H = 3.6×10 21 cm −2 and Γ = 1.98. There is remarkable agreement between the Chandra and XMM-Newton spectra even though they were not contemporaneous.
The continuum and broad iron line in the Chandra HEG spectrum are well described (χ 2 /d.o.f. = 144/123) by a relativistic disk line plus reflection model. The reflection spectrum is modeled by pexrav (Magdziarz & Zdziarski 1995) plus a narrow Gaussian fixed at 6.4 keV in the source-frame. The pexrav model spectrum consists of two components, a power law plus a "reflected" or back-scattered continuum that is produced by a power law spectrum illuminating a slab of neutral gas. The pexrav model does not include the iron fluorescence line and hence that is added as a narrow Gaussian at 6.4 keV. The reflection fraction (the ratio of the normalization of the reflected spectrum to the normalization of the power law, with a value of 1 for an isotropic source above the disk) is fixed at 2.2 and the iron abundance is fixed at three times the Solar value based on previous XMM-Newton models . Both the reflection and iron line component are blurred by a disk line kernel for emission around a spinning Kerr black hole (Laor 1991) , and everything is absorbed by a fixed neutral column density. In addition a narrow, neutral Fe Kα line is added at 6.4 keV in the source frame to represent reflection off distant material, e.g., the narrow line region or torus. The model parameters are given in Table 1 .
The HETGS spectrum is best suited to studying narrow spectral features and does not strongly constrain the broad line properties. A model in which the reflection Fig. 3 .-MCG-6-30-15 broad iron line from Chandra HEG (black points) and XMM-Newton EPIC pn (Vaughan & Fabian 2004, red points) shown in flux units. The Chandra data have been heavily binned (0.03Å bin −1 above 4 keV and more heavily below 4 keV). This plot was created by taking the ratio of each data set to the appropriate underlying power law continuum model (see Section 2.1) and multiplying by the power law model normalization. There is excellent agreement between the broad iron line profiles even though the Chandra and XMM-Newton observations were not contemporaneous. The "red wing" of the iron K line extends from ≃ 6 keV down to ∼ < 3 − 5 keV, and the "narrow core" peaks around 6.4 keV.
fraction is fixed at R = 1 and the iron abundance fixed at the Solar value also provides a good description of the spectrum with similar broad iron line parameters and an almost identical χ 2 /d.o.f. of 143/123. Since we cannot easily distinguish between such broadband models we have adopted the values used by Fabian et al. (2002) (i.e. R = 2.2 and an iron abundance of three times the Solar value), and the line energies and equivalent widths we measure are insensitive to this choice. We can, however, show that the HEG spectrum is better described by a neutral broad iron line than an ionized broad iron line. If the iron line added to the reflection spectrum is at 6.7 keV instead of 6.4 keV the best fit model has a worse χ 2 /d.o.f. = 152/123. We do not include the weak reflection continuum associated with the narrow 6.4 keV line, and this does not affect our results.
Narrow Iron Line Components
The unbinned HEG spectrum (0.0056Å bin −1 ; the FWHM of the HEG is 0.012Å) shows a number of narrow emission and absorption features in the iron K bandpass (Fig. 4) . The 5.5 − 7.5 keV continuum and broad iron line were modeled as described in Section 2.1 and Table 1 , with most of the parameters fixed except the normalizations of the continuum and broad line and the parameters of the Gaussian representing the neutral Fe Kα line. Individual absorption lines were added as Gaussians with their centroids, strengths and widths being free parameters. The best fit line parameters are given in Table 2 .
There is a narrow emission line at 6.39 keV (source frame), consistent with neutral iron Kα fluorescence, that has an EW of 18 eV (in good agreement with Lee et al. 2002b ) and a FWHM of < 4700 km s −1 . We also detect two unresolved absorption features, one at 6.69 keV (observed) consistent with the 1s -2p resonance line of He-like iron (6.70 keV; Verner et al. 1996) and the second at 6.96 keV (observed) consistent with the two 1s -2p resonance lines of H-like iron (6.95 keV and 6.97 keV; Verner et al. 1996) . Both of these absorption features are consistent with zero redshift or, if associated with MCG-6-30-15, an outflow velocity of 2.0 +0.7 −0.9 × 10 3 km s −1 for Fe XXV and 1.9 +0.7 −0.8 × 10 3 km s −1 for Fe XXVI.
Variability
We now compare the spectrum of MCG-6-30-15 in a high and low flux state since this can help determine whether certain spectral features are caused by absorption or emission. Using the combined first order HEG plus MEG light curve of MCG-6-30-15 with 500 s bins ( Fig. 1) we extracted high and low flux state spectra 
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a The reflection fraction R is fixed at 2.2 and the iron abundance A Fe is fixed at three times the Solar value based on previous XMM-Newton observations . The broad Fe Kα line energy is fixed at a source-frame energy of 6.40 keV. b Parameter fixed. c The normalization of the pexrav model K = ph cm −2 s −1 keV −1 of the power law component at 1 keV in the observed frame. d The radial emissivity profile of the disk line is ∝ r −q . from those bins with count rates greater than or less than 1.2 counts s −1 , respectively. The effective exposure times are 172 ksec for the high flux state and 350 ksec for the low flux state, chosen so that the signal-tonoise ratio of each spectrum is comparable. The high and low flux state HEG spectra are shown in Fig. 5 and the parameters of the narrow iron emission and absorption lines are given in Table 2 . The line centroid energies are consistent between the high and low flux states. The difference in the continuum spectrum between the high and low flux states in the 2.25 -7 keV band is well described (χ 2 ν = 0.9) by a power law of photon index Γ = 2.0 +0.2 −0.1 (see Fig. 6 ), in agreement with previous findings that the variability is dominated by a power law component (e.g., Fabian et al. 2002; Turner et al. 2003; Vaughan & Fabian 2004) . Furthermore, there is no evidence of continuum curvature or systematic deviation from a power law model in the 2.25 -7 keV band. A narrow He-like iron absorption feature is weakly detected at approximately 6.7 keV in the difference spectrum. If we model the absorbing gas as a photo-ionized plasma illuminated by a power law using the xstar code (Kallman & Bautista 2001) , with Solar iron abundance and b = 100 km s −1 , a good fit (χ 2 ν = 1.1) to the 5.5 − 7.5 keV spectrum is given by a power law plus disk line plus narrow iron Kα emission line absorbed by a column density log N H = 23.2 +0.3 −0.6 with an ionization parameter log ξ = 3.6
2 ), L ion is the 1 − 1000 Ry luminosity and R is the distance between the continuum source and cloud. For three times Solar abundance the column density drops to log N H = 22.9 +0.1 −1.0 . The redshift of the absorbing gas is z = 1.3
−3 . Note also that there is some degeneracy between the ionization parameter and b since both can affect the ratio of Fe XXV EW to Fe XXVI EW. The best fitting xstar model predicts other absorption features that are consistent with the Chandra HEG spectrum. The strongest lines predicted by the model in the energy range 2 ∼ < E ∼ < 6 keV are S XVI Lyα at 2.62 keV Verner et al. (1996) and for Fe I -Fe XIX from House (1969).
b The first figure gives the line energy in the source frame and the second figure (in parentheses) gives the observed line energy. c In this case the line energy was fixed at the best fit value. If the line energy is a free parameter there is an ambiguity distinguishing between the broad and narrow line components and the FWHM is only weakly constrained to be < 21.8 × 10 3 km s −1 . and Si XIV Lyα at 2.01 keV. Both of these absorption lines are detected in the HEG spectrum (Fig. 7 We have not considered in our fit the spectrum below 2 keV or the warm absorber which will be the subject of a future study. The column densities in the high and low flux states are statistically consistent with a single value equal to that of the timeaveraged spectrum.
Robustness of the Broad Iron Line
It has been proposed that the extremely redshifted "red wing" of the iron K line might actually be caused by absorption (e.g., . In this model the continuum passes through a large column density of moderately ionized gas which causes significant curvature of the transmitted continuum above the iron L edge at ∼ 0.7 keV that extends up to the iron K bandpass ( ∼ > 5 keV), and this curvature can mimic the red wing of the putative broad iron Kα emission line. For iron to have L-shell electrons the absorbing gas cannot be as highly ionized as the gas giving rise to the H-and He-like iron absorption lines. On the other hand, the gas must be sufficiently highly ionized to avoid excessive opacity of soft X-rays, therefore ξ ∼ > 10 − 100 (Krolik & Kallman 1984) . The fact that the difference spectrum between the high and low flux states above 2.25 keV (where the effect of the warm absorber is small) is well described by an unabsorbed power law (Section 2.3) strongly suggests that the curvature is not an absorption artifact. If the curvature in the time-averaged hard X-ray spectrum is caused by an intervening absorber with constant optical depth, τ = N σ(E), then the absorption should affect the intrinsic high state, F h , and intrinsic low state, F l , similarly (i.e. as e −τ F h and e −τ F l , respectively), and hence the difference spectrum should also show the same absorption (i.e. e −τ [F h − F l ]). We do not expect τ to vary between the high and low flux states since the continuum variability timescale is so short (typically hundreds of seconds). Even though the difference spectrum does not show such an absorption signature above 2.25 keV, in this section we present a comparison between an absorption model and the Chandra HEG spectrum.
To test the ionized absorption hypothesis, we modeled the 3 − 10 keV XMM-Newton EPIC-pn spectrum (Vaughan & Fabian 2004 ) with an xstar model absorbing a power law spectrum, excluding the 6 − 8 keV range in which the line has a more complicated profile and narrow core (see Fig. 3 ). The curvature of the broad red wing is approximately described by a model with Solar iron abundance, b = 100 km s −0.02 . The XMM-Newton spectrum was used to construct this model since it provides better statistical constraints on very broad spectral features than the Chandra HEG spectrum. The ionized absorption model predicts a complex of narrow ab- Fig. 8 .-Chandra HEG spectrum (black line) with an ionized absorption model (folded through the instrument response) of the broad red wing of the iron line overlaid (red line). The ionized absorber model was fit to the 3 − 10 keV XMM-Newton spectrum excluding the 6 − 8 keV range in which the line has a concave profile and narrow core. The ionized absorber produces a curved continuum spectrum but also predicts iron absorption lines in the 6.4 − 6.6 keV range in the source frame that are inconsistent with the Chandra HEG spectrum. We conclude that a simple absorption model cannot account for the broad red wing of the iron line.
sorption lines between approximately 6.4 and 6.6 keV in the source frame that are inconsistent with the Chandra HEG spectrum, as shown in Fig. 8 . Narrow 1s − 2p iron absorption lines (from Fe XVIII at 6.4 keV up to Fe XXIII at 6.6 keV; Behar & Netzer 2002 ) are a generic feature of ionized absorption models in which there is significant iron L-shell absorption. We have confirmed that for b = 0 km s −1 a similarly strong absorption line complex is produced that would be readily visible in the HEG spectrum, and the strength of the absorption lines will increase with increasing b. We conclude that a simple absorption model cannot account for the broad red wing of the iron line.
More complex absorption models are harder to constrain. It is possible that emission lines fill in the absorption lines, although this requires fine tuning the ionization state and strength of emission so that no significant emission or absorption residuals are seen between ∼ 6.4 and 6.5 keV, and we consider this scenario unlikely. A neutral partial covering model can be ruled out because it is inconsistent with the RXTE spectrum above 10 keV ). An ionized partial covering model (e.g., see Turner et al. 2004b ) cannot simply be ruled out, but if the partial covering component produces a strong absorption line similar to the simple absorption model discussed above we can constrain the covering fraction to be f ∼ < 5%. For a larger covering fraction the absorption features should be visible in the HEG spectrum. It is difficult to introduce sufficient continuum curvature to account for the red wing of the broad iron line with such a small covering fraction. It is also important to reiterate that the spectral variability of MCG-6-30-15 is inconsistent with an absorption model (Section 2.3, Section 3.2 and Fabian et al. 2002) .
The presence of the highly ionized absorber giving rise to the H-and He-like iron absorption lines seen in the Chandra HEG spectrum at 7.0 keV and 6.7 keV, respectively, does not significantly affect the modeling of the red wing of the iron K line ∼ < 6 keV and hence the conclusion that the black hole must be spinning rapidly is robust. An excellent fit (χ 2 ν = 0.9) to the 3 − 10 keV XMM-Newton EPIC-pn spectrum is given by a power law absorbed by the highly ionized xstar model used to describe the Chandra HEG spectrum (i.e. Solar abundance, b = 100 km s −1 , log N H = 23.2, log ξ = 3.6) plus a Laor disk-line and narrow Fe Kα emission line. The highly ionized absorber does not introduce sufficient curvature to the continuum to significantly affect the red wing of the iron line, and we find that the inner radius of the Laor disk line model is constrained to be r in < 1.9r g with 99.9% confidence (for one interesting parameter) indicating that the broad red wing of the iron line is still present. If the Fe line comes from an accretion disk truncated at the innermost stable circular orbit, this indicates a black hole spin of a > 0.95. In this model the radial emissivity profile is r −q with q = 3.4
• and the EW of the narrow Fe Kα line is 22 eV, consistent with the Chandra value.
The lower inclination angle of i = 26 given in Table 1 results from attributing the drop in flux at 6.69 keV to the blue wing of the broad iron line rather than an absorption line. With the CCD resolution XMM-Newton data the i = 26
• interpretation wants an additional emission line at 6.9 keV to account for the flux above ∼ > 6.7 keV. The value of i = 42
• in our model is consistent with, e.g., Model 2 of Fabian et al. (2002) . Furthermore, the i = 42
• model results in extra broad iron line flux up to ≃ 6.9 keV and can account for the positive residuals around 6.8 − 6.9 keV seen, e.g., in Fig. 4 which assumed an inclination of i = 26
• .
3.3. The High Ionization Absorber The highly ionized gas giving rise to the H-and Helike absorption lines may be either intrinsic to the source or serendipitously located along the line of sight. In the former case, it must be outflowing from MCG-6-30-15 at 2.0 +0.7 −0.9 × 10 3 km s −1 , whereas in the latter case it would have a velocity 0.3 +0.7 −0.9 × 10 3 km s −1 relative to the Galaxy.
The possibility that the absorbing gas is local is intriguing since a number of other AGN show iron absorption features that are kinematically consistent with a local origin (McKernan et al. 2004 ). In addition, O VII absorption is seen along every line of sight through the Galaxy for which we have a sufficiently high signal-to-noise ratio spectrum (Fang et al. 2003 (Fang et al. , 2005 , although the O absorber need not be as highly ionized as the Fe absorber. If the H-and He-like Fe absorption seen in MCG-6-30-15 is simply due to a high ionization phase of the interstellar medium (ISM) then we can estimate the size of the absorber. If we assume the absorber is in pressure balance with the ISM, P/k = 10 4 cm −3 (Cox & Reynolds 1987) , and is collisionally ionized, T ∼ 10 7 K, then using P/k = nT implies n = 10 −3 cm −3 . The path length through the absorber, l, is then l ≃ N H /n = 30 Mpc for N H = 10 23 cm −2 , which is more than three orders of magnitude larger than the diameter of the Galaxy. If the absorber is local then such a large column density of highly ionized material along a "random" line of sight is hard to explain. An alternative origin for the H-and He-like absorption lines is in an outflow. MCG-6-30-15 is known to possess a complex "warm absorber" Reynolds 1997; George et al. 1998; Lee et al. 2001; Turner et al. 2003 Turner et al. , 2004a showing a broad range of ionization states and outflow velocities, and it is possible that the high ionization absorber is at the hot and fast end of a continuum of properties within the warm absorber (Lee et al. 2002a ). Warm absorber models do show components outflowing from MCG-6-30-15 at ≃ 2000 km s −1 (Turner et al. 2003; Sako et al. 2003) Turner et al. 2004a) . The presence of these high and intermediate velocity components supports the suggestion that the highly ionized absorber is associated with the warm absorber. An example of a similarly highly ionized, but higher velocity, outflow is the quasar MR 2251-178 for which the HETGS also reveals Fe XXVI absorption (Gibson et al. 2005) .
The warm absorber itself has a complex internal structure since, for example, O VII Lyα and O VIII Lyα absorption lines are also seen at rest in the source frame (Turner et al. 2004a ) indicating a range of outflow velocities. Furthermore, strong absorption lines are also seen from much lower ionization species such as O I that cannot be in equilibrium with the highly ionized absorber (which is too highly ionized to contain any significant O I), indicating a range of different ionization states distributed throughout the absorber. This complexity is well known, and while the overall ionization and velocity structure of warm absorbers is unknown it is often modeled by a number of independent, discrete "zones" that can adequately reproduce the observed spectrum.
We can estimate the mass outflow rate associated with the high ionization component giving rise to the H-and He-like iron absorption lines using the ionization parameter, log ξ = 3.6, ionizing luminosity, L ion = 2 × 10 43 erg s −1 (assuming H 0 = 70 km s −1 Mpc −1 , q 0 = 0), and outflow velocity, v = 2000 km s −1 . The ionization parameter ξ = L ion /nr 2 implies nr 2 = 5 × 10 39 cm −1 . The mass outflow rate is thenṀ high = Ωnr 2 m p v = 0.3(Ω/4π) M ⊙ yr −1 , giving a kinetic power of L KE, high = 4 × 10 41 (Ω/4π) erg s −1 which is approximately 0.1L x . We note that these estimates depend on the unknown extent to which the absorbing material is clumped. Blustin et al. (2005) find that, for MCG-6-30-15, the warm absorber has an outflow rate ofṀ WA = 0.16 M ⊙ yr −1 and a kinetic luminosity of L KE, WA = 10 39 erg s −1 . For a covering fraction of (Ω/4π) = 0.05, the kinetic luminosity of the high ionization component, L KE, high = 2 × 10 40 erg s −1 , dominates the energy budget of the outflow as a whole. The high ionization component can also account for a significant fraction of the outflowing mass.
An estimate of the distance from the ionizing source can be obtained by using N ≃ n∆r, where ∆r is the thickness of the absorber, and the ionization parameter ξ = L ion /nr 2 , to get r ≤ 0.02(∆r/r) pc for N = 10 23 cm −2 (Section 3.1) and ∆r/r ≤ 1. This is extremely close to the central engine and implies a density of n = 2 × 10 6 cm −3 . The corresponding timescale for variability due to the motion of the absorber is r/v ∼ 8(∆r/r) yr. We have examined the AO1 Chandra HETGS observation of MCG-6-30-15 (obs. id. 433), and detect Fe XXV absorption at 6.7 keV with an EW of −16 +0 −8 eV and Fe XXVI absorption at 7.0 keV with an EW of −13 +11 −13 eV (these can be seen in Fig. 5 of Lee et al. 2002b) , and are consistent with the values listed in Ta 
Conclusions
The Chandra HEG spectrum of the iron K bandpass of MCG-6-30-15 shows the following.
1. There are narrow absorption lines in the Chandra HEG spectrum from H-and He-like iron, requiring ion column densities of N FeXXV = 3 × 10 17 − 3 × 10 18 cm −2 for b = 500 − 100 km s −1 , respectively, and N FeXXVI = 6 × 10 17 − 4 × 10 19 cm −2 for b = 500 − 100 km s −1 , respectively. If the absorbing gas is photoionized with Solar iron abundance and a velocity dispersion parameter of b = 100 km s −1 we find log N H = 23.2 and log ξ = 3.6. The strongest two absorption lines predicted by the model between 2 and 6 keV are also detected, namely S XVI Lyα and Si XIV Lyα.
2. The difference spectrum between the high and low flux states is well described by a power law in which a 6.7 keV absorption line is weakly detected, showing that the variable power law emission also passes through the highly ionized absorber giving rise to the narrow H-and He-like absorption lines in the average spectrum.
3. Ionized absorption models, in which continuum curvature can mimic the broad red wing of the putative broad iron K line, predict iron K-shell absorption lines in the 6.4 -6.6 keV range that are inconsistent with the Chandra HEG spectrum. In addition, the fact that the difference spectrum between the high and low flux states is well described by a power law strongly suggests that the curvature is not caused by absorption.
4. Applying the photoionization model used to described the H-and He-like absorption lines in the Chandra HEG spectrum to the XMM-Newton EPIC-pn spectrum we find that a broad iron line is still required. The Fe Kα emission extends down to < 1.9r g , and if the line comes from an accretion disk truncated at the innermost stable circular orbit this indicates a black hole spin of a > 0.95.
5. The highly ionized absorber giving rise to the H-and He-like iron absorption lines in the Chandra HEG spectrum may be either intrinsic to the source or serendipitously located along the line of sight. In the former case it must be outflowing from MCG-6-30-15 at 2.0 +0.7 −0.9 × 10 3 km s −1 , whereas in the latter is would have a velocity 0.3 +0.7 −0.9 × 10 3 km s −1 relative to the Galaxy. If the absorber is intrinsic to the source, it may be a highly ionized, high velocity component of the warm absorber. This high ionization component would dominate the energy budget of the outflow and account for a significant fraction of the outflowing mass.
Future observations of the iron K band with Astro-E2 will determine the velocity shift of the H-and He-like absorption lines with greater precision and help determine the location and nature of the highly ionized absorbing gas, and place stronger constraints on ionized partial covering models. Such observations can also be used to search for multiple velocity components of absorption lines and to look for plasma diagnostics associated with the warm absorber.
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